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CANIABIS SATIVA OR HEMP
I, THE PILANT AFD ITS FRODUCTS

The Plant .
Cennebls sative, the hemp plant, is much used and elso misused. The
stellis provide a valueble textile fibre end the seeds & useful oil, while
the resin,‘ which coats the tops of the plants , 1s chiefly misused &s an

intoxicating druz,.

This plant, probebly native to Centrel Asia, has been cultivated firom
' yory encient times for fibre, seed end resin, end is now syreed over mosk
£ the world, It is extremely herdy and often escepes from cultivation,
It is nov a weed in meny lands in which it has teen cultiveted, and even
in some places vhere its introduction was never intentional., As e vild
plant it grows chiefly on fertile but low-lying ground near streoms end .
rivers, on reilroad right-of-veys, in gullies, end along the fences eround
cornfields; cenerally speeking, on open waste-land where destruction of
the veeds 1s not worthwhile economically. .

The species is diocegious, producilig pollen axd seed on seperate plants,
The male and female plents parielke of neerly equal growth at first, dul
the male plents begin to die immediately after shedding their pollen, while
the female plants contimue to crow, not much in height, but branching out _
laterally. In e thick stand of hemp one can scercely tell, a few weels
loter, where the mels ﬁlants had been, The species is annual, but in
tempereie climastes the femele jplants often live until killed by frost,

The mature hemp plants probably average ebout six feet in height, or
close to two metres. On dry, infertile soil they may attain only a Toot
or two., On well-watered fertlle soil, as for exemple near the liissouri
River, United Stetes of Auerica, the plents frequently attain a height of
-thirteen to si:teen feet, or sbout four to five metres, The height end
numerous other cheracteristics also depend considerzbly on the farieﬁy.

There ere seversl varieties, including Cannebis sativa var. '__i_;gx_g._:}_g_a »

conmonly lmown as Cannabis indica. The great mejority of botanists
consider that there is only one species of hemp, Cannabis sative L.(lJ*
The Stalks . ' _
The stellis yield a valuable fibre, very strong, coerser, haréher, end
less pliable than flax, not reaedily bleached end so used chiefly where a
dexrl: colour is not objectionable, Tormerly in meny pexrts of the world it
was the most important mater:iel in komespun fabrics, but is not now much

* All references will be found at the end of the document.
Jused for
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used for clothing, It was also formerly much used for ropes and ship-rigging;
here it has been lergelr replaced by ebecé ('lMenille hemp"). In other
uses it has been pertly 'replaced by jute, ramie and other fibres, but it
is still veluveble and much used for twine, cordage, cerpet-werp, seil cloths,
saclking, terpeulin and belt-vebbing. Hemp tow is used es oakum for paclking
pumps and engines, for nerine purposes end in urholstery stuffing, Hemp
hurds (the woody perts of the stallks) end hemp wastes cen be used in
paper-meking. (1)(2) :

For fibre purposes hemp is grown in a greet many countries in all parts o
the world. The Union of Soviet Soclalist Republics produces most; Italy, Hung:
end Roumanie heve been large producers, Yugoslevie and Chile may elso bé;
noted as sizoble producers, China end Jepen are lerge producers but
themselves conswne neexly ell they produce. )

TFor fibre purposes the stellts are generally cut when the male plants
ere in fvll bloom,

Although cultivation for seed and for resin have had e part, it is
chiefly the cultivetion for fibre which hes been responsible for the smread
of hemp over the world, both in cultivation and as a wild plant,

. The Seeds

Hemp is also cultivated in meny lands for the seeds or fruits, (1)

The fruits, commonl;y called sgeds, are technicelly echenes, They
contain some 20/30 per cent or more of a fixed oil which is valuable
industrially, It is used for making paints end vexrmishes, and also for
soft soeps. The Union o Soviet Socialist Republics and China, in llanchuria
especlally, are large producers of hemp seed.(s)_ |

The oil is obtained by expression. The calie remoining is used for _
fertilizer, as bait for i'ish and as food for domestic enimals, The whole
seeds are valuable as food for ceged birds, end #re sometimes used to feed
poultry. They ere occasionelly used also as food for humen beings, end
sometimes the oll is usec. in cookery. The flavour, however, is not admired,
end is against these last-mentloned uses.

There have been repcrts of the seeds being crushed and mixed with
tobacco and smoked by drug addicts, In a publication in 1941 Matchett
end Loewe set out evidence that material having a "marihuana-like" activity
can be extracted from the fruite of Cannebis setive, Nothing wes determined
es to the chemicel characteristics of the substance responsible. The :
conclusion was besed on tzsts on dogs, end these tests indicated one-thirtieth
to one-hundredth as much ootency for the seeds as for the dried mexihuana
tops (the crude drug) in he illicit 'hrade.(h) Dewey remarks that in

/medieval
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medieval times in Europe the "seeds were coolied with barley end otuer
prains and eaten, tﬁough 1t was found dengerous té eet too much or too
frequently," There do not aprear to Le any reports that hemp secds ere
ever eaten for a narcotic effect or as a pleesure-drug, nor any reports
that vhen eaten for food they heve ever caused zddiction or even euphoria.
The seeds eare usually removed from the crude drug kefore it is smoked.

The seeds have had & very slizht vse in msdicins, but only on account
of their oil content, eand in no way as en active drug.

The Dlesin

The inflorescence and the leaves end stems, particularly at the
top of the plant, are coated with e sticly resin. Chemical tests for
cervain constituents of the resin have showm that it is already present
on tiny seedlings that have just developed their first true leaves. Up
to the time of flowering the male and femele plants produce resin equaiiy,
or nearly so, and of the seme Lind, whether tested chemically or
physiologically. However, as elreedy mentioned, after shedding their
pcllen the mele plants soon die, and so if the tops for drug purposes are
collected later in the yeer, as they usuelly ere, they come, naturelly,
Trom the femele plants only. The belief that the male plants do not
produce the drug at all is quite wnfounded.

The crude drug consists of the dried tops of the plants, with adherent
resin. The physiologicel effects ere principally due to this resin, though
vossibly some comsBituents of the luafy end woody perts ney have some
effects of a different kind. The belief that the drug properly or
necessarily consists only of the unfertilized tops of the female plants,
or the resin from them, is a curious one. In support of this it is true
that on nany of the plantations in Indie the male plants ere extermineted
with great cere, before they can shed their pollen. Perhaps the female
plents then melie better growth and produce more resin, Perhaps the object
is to prevent any pollen getting in the drug; for many people ere sgllergic
to hemp pollen. It 1s quite certain that the resin from the fertilized
tops, full of seed, 1s potent; and in most perts of the world it is the
Tertilized tops that are used.

The resin is insolube in water but soluble in elcohol, orgenic
solvents in genersl and petroleum ether, Often it is seperated more 6r
less caupletely fram the leaves end stems, either by mechanicel meens
or by solution in alecchol or some other solvent., In this way more potent
vrenarations ere obteined, which are, however, still crude drugs in vhich
the active principles ere mixed with much inert or undesirable materiel,

JII. CEIRICAL
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II, CIEMICAL ASPECTS OF THG DRUG

The Active Principles

The chemistry of the resin was formerly much cenfused, and some of
the ccnfusion still persists, even in some rectat reference books, luch of
it relates to the word "cannebinol”, This term hes been used for a
toxic "red oil" obtained from the resin by distillation under creatly
reduced presswe. Hovever, Dunstezn and Henry in 1890, and Vood, Spivey
end Besterfield the following year, isolated a definite chemical compound
as the crystalline acetase, and named this cannsbinol. In the following
years, until 1931, severul chemists, without being able to confirm this
separaticn, obteined en oily isolete which they celled "cennabinol".
Actually thelr products vere mixtures of some closely reiated compounds,
but such a mixture behaves in meny weys lille a pure substance. Finélly,
in 1931, Cahn again isole¢ted the pure cermebinol, a definite chemical
compound; end in recent jeers sgeverel chemists have obtailned it,
Unfortunetely this pure cennebinol proved not #o be "the" active principle,
although it is toxic and according to same recent research does have the
specific narcotic effect in some slight degree. The specific nercotic
effect of the Cammebis drug is, however, resident in the "crude cannebinol”
or the distilled mixture of compounds related to and including the pure
cannebinol, %Yo this is due the stetement in many reference bocks that
cennebinol is the active principle. This is incorrect, according to the
nonenclature nov accepted by chemists.(ﬁ)m)

In 1940 Adams, Hunt and Clerk reported the isolation of anbther.dﬂfinite
campound, this being obtained from the "merihuaena extract" of Minnesota
wild hemp. They named it cannebidiol. It is not the active principle
either, However, Adams end his collaborators went on to show that
carnabidiol isomerizes to tetrahydrocanna‘binol, which does have "marihuana
activity". (1) (S

As a result of further work by Adams and collaborators in the
United Stetes, Todd and cclleborators in England, end other chemists, the
structure and syntheses of cannabinol and cemmabidiol and numerous
derivabives have been est&blished.(g)(lo)(ll)

Jacob and Todd also isolated cannabol, an isomer of camnebidiol which
liliewise has little narcotic effect.(lz) Wollner, Hatchett, Levine and
Loeve in 1942 reported on the isolation of naturel tetrahydrocannabinol
fram charas. It was rot cbteined in crystalline form.(l3) A nmumber cf
different isomeric substances are possible which are entitled chemically
to the name tetrahydrocannzbinol and it is probable that severel exist in

/thc hemp plent.
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the heup plent, Tt is generally egreed now thet the chief active components
of heny resin are tetrahydrocannabinols.

Two grovps of researchers have isclated narcoticelly active substances
from the resin in crystalline form, Very little, however, is lnowmn ebout
the substonces; one celled cannin end the 'other unneamed but perhzvs a
methylcannabinol.(lh)(15)

Tulton has shown that some of the compounds related to camnebinol are
soluble in aqgueous allkali, et least from fresh resin.(16) This work in
rexrt followed a seperastion discovered by liyttenasere, end was soon after
emplified and in pert more correctly expleined by liedineveitie, Russell
and Todd.(ITJ(ls) It appears that alkali solubility is conferred by
covbination with a phenolic ascid, Very few resesrchers heve done any
worl: on fresh resin direct from the pgreen plants, end the mejority have used
the distilled oil exclusively. -

Tetrahydrocanngbinol, herehydrocannebinol end muwerous homologs
and anelogs having "merihuana ectivity”, or a nercotic effect similer to
that of cennebis resin, can now be produced syntheticelly, either from |
cannabidiol end camnabinol, or by a chain of syntheses from meterials not
derived {rom the hemp plant, In 1945 Adems, Chen and Loewe reported on
various synthetics, including one even more potent than the most active
natural isolate thus far obtained.(lg)

All of the substences related to cennabinol, discussed above, are
compounds of carbon, hydrogen and oxycen only. They are not alleloids.

Chemicel Tests

The Allzaline Beam test is due to cammabidiocl and closely related

compounds of similer structure. The Acid Bean test using a petrolewn ether

extract is probably due to a glucoside of one (or more) of the "cennabinol
compornds”, liost of the other tests thet have been found especially useful
and cheracteristic for the druz appeer to be due to all the "cammabinol
compovnds" - cennabinol, cammebidiol, tetrehydrocannebinol and the other
closely related compounds vhich occur in hemp resin,

Other Constituents of Hemp

Although other comstituents heve only a minor importance it nay be
well to nalie mention of some of them thcot have been ildentified.

“he cheracteristic odour of the hemp plent, end of the resin, is
not due to the physiclogicelly active part, but to an "essential oil" which
can be much more easily distilled, The most thorough anaelysis of this vas
reported on by Simonsen and Todd in 1942, This particuler oil wes obteined
fron Igyptien heshish, The low-boiling terpene consisted mainly of

/p-cyuene
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p-cynene end l-methyl-l-isoprorenylbenzene. The higher boiling fractions
cortain humulere (d-caryophyllene), hitherto found only in oil of hops
and oil of cloves. The hop plant (Humulus lupulus) and hemp telonz to the
saree botenical fsnli}y.(eo)

A pereffine hydrocerbon is also present in the resin, identified es
n«npnacosane.(ﬁ) | |

Having Iractionated red oil from a crude ethenolic hewp extract,
Adamns, Pease and Clark in 1940 reported on the isoletion of quebrachitol,
a vater-soluble substance, the moncomethyl ether of l-inositol, 0636(0H)6'

The presence of en alkeloid in the crude drug, or even in the resin,
has often been claimed or assumed, ZFractically nothing definite is Imowm
of any elkeloid peculiar to hemp, However, choline, trigoneiline and
muecarine have been repsrted by different investigators as present in
the crude drug. Cholin:z is & nitrogenous base but is usually not classéd
as an alleloid, It iIs 7ery widespread in both the vegeteble and qnimal
kingdems., Trigonelline is found in the seed of Triponella foenum-praecum L,
It is also present in coffee and is said to be non-toxic, Muscarine is
found in Amanita musceria L, a poisonous mushroom, It is highly toxic.

The reported presence o muscarine in hemp perheps should be investigated
(22)

(21)

further, Trigonelline and muscarine are generelly classed as allialoids.

Some hemp contains considerable amounts of red enthocyanin pigment,
as well as chlorophyll,

© /III. MEDICAL
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III. !EDICAL ASPECTS

The Drug in Medicine

Hemp has only a smell use in medicine, It has Leen used to relieve
pein, to encourege sleep, soothe restlessness, roduce euphoria., relieve
misreinic headaclhies, in psychiatric studles, etc..' This is not to say that
it is alveys succassful in such cases. The great obstacle to its use has
been the enormous variation in potency of different semples, Ths
United States Tharmecopoeia, which has now dropped Canna'pis entirely,
formerly (Tenth Revision) required & biological stenderdization, 'The
guthors of "The Dispensatory of the United States of Americe" cumment that
the method was "eble to distinguish inert saumples from active ones tut not
even eprroximately reliavle as a quantitative measvre".(B-) .

The extrect of hemp vas elso traditione.‘!ly used in corn medicines,
tut in such use it seems to have hed no possible effect except to colowr

the preperation with the chlororhyll which it contuins, e _

There is still no method for chemical standariization, and the use -
of Cannabls in medicine is at a very luw poinlt indned, However, now that
the chemistry of the resin is better understood, 1t 1s possille that e
chemical method for standerdizetion may be worked cut, Or, natural
isolates may posaibly come irto use, Also, synthetic products derived
from compouads of hemp resin or analegous to tetrahydrocannabincl may be
Tound useful in certain treatments. A bibliogrephy relative to synthetic -
rroducts hes been prepared,

The Ilec>cotic Pleasure Drug

o me—

In many perts of the world hemp is used, or misused, as a stupefying
narcotic pleasure-drug. It 1is thus used espacially in India, Nepal,
Sinlieng, Iren end Arsbie; in Egypt, Tunis, Morocco end by the native reces
in other perts of Africa; and in the West Indies, Brazil, Mexico end same
other Iatin-Americen countries. ZEgypt is not & producer but is & lerge
consuner in the illicit “rade; most of the other countriss produce their
own nercotic hemp, either legally or illegally. The drug use has spread
from these countries to many others, for instance from lMexico to the
United Stetes end Canada,

The drug mey be smoked, eeten, or drunk. Smoking is most common,

In the western hemispliere smoling cigareites mede fram the dried tops of
the plants alone or mixed with tobacco is ebout the only form of
indulgence in this drug. Usuelly the dried hexb is broken up, end most
of the seeds (if present) and the larger pisues of stems are removed.
Sometimes these are carefully sifted out; but othevwise there is no
[especial
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especial preperation, In Lgypt and in Asia the use of more potent
preperations is very ccmmon, Chares, the crude resin, 1s also smoked.
Sveetneats and confections of various lkinds are prepared from the resin
or the powdered crude drug with sugar or honey and spices, and eaten.
Another preperation is mede by heeting the drug with butter and water.
The resiz blends with the melted butter and yilelds a very potent product.
Sametimes the powdered drug is stirred up in vater and the whole drunlk.
The resin is not solubls in water so this last is not a method of
concentration but simply another way of ingesting the drug. The drug nay
be extracted with & strong alcoholic beverage; or an extract with alcchol
may be used to prepare 2 beverage, The combined effects of hashish and
alcochol are thus obtainsd, but if the preparation is at ell concentrated
the effects of the hemp greatly pnredominate.(EB) (24)

Sometimes the hemp drug is mixed with opium for eeting, It is also
sometimes mixed with hyoscyamus; this :LE sometinmes unlknovn to the one who
talkes it and is done to weaken the will of the victim or facilitate robbery
or rape.(25) liany of tae spices and other substences used in Near-Eastern
preparations have a repitation as aphrodisiacs in Arab medicine.(ah) In
the United States same merihuana cigerettes have been found to contein
crushed aspirin teblets, Presunebly this is thought to add a little extra
effect, '

The Cannabis drug ls e stupefying nercotic; it perverts the senses
of time and space; stimdeates the imagination; produces euphoria or
sonmetimes apprehension; sometimes causes aphrodisia; sometimes induces
uncontrolled and criminal violence, double-consciousness, or a sense of
"the soul being separated from the body", and dreams, also result;
suggestibility, hallucinations, acute sensitivily to sound end oneiric
ecstacy are also noted., The experience usually ends with somnolence,
Unlike opium, abrupt withdrewal is not harmful, even in the case of
confirmed a.ddiots.(23) (24)

/IV. SQME QUESTIONS
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IV, SO QUESTIONS AVFECTING ENFORCLOIENT AND AGREEMEITS

The Question of Different Kinds of Camnabis
- It 1s often believed that tho fibre and resin producing verieties
of Cemnebls ere distinct, Usually this rests oa nothing except en idea
held 'bj' pe_ople -w'ho ere acqueinted with hemp only as a fibre plent, that

this cennct 'bé the same plant as the oné which produces such remarkable
eflects vhen consured as a drug., The idea. is fallacious, There is no
pos_si‘bie doubt vhatever thet in some cases the samé variety, grova in the
same Tield, will yield setisfacliory fibre, proiific seed productian and
e highly potent resin, .

This _ié nof elwvays the cace, since there are a numher of varieties,
sone best for fibre, some for seed and some for resin, Hovever, another
idea, thet potent resin cen only be obtained in tropical climates, is also
lergely fellacious, It persists in spite of the fect thet the potency
of resin produced in Central Europe or in Centrel or Ilorthern United States
of Mnerice has been demonstrated a mmber of times. Io doubt, Cannabis
sative var indica, a variety acclimated to hot regions, cannot be very
successfully growm in a northern region having a completely different
clinate and a different length of prowing season, This really has little
to do with the alleged incepacity of the species to produce potent resin
in teuperate climates, Cannabis of Manchurian origin, growm in iiinnesota,
United States of America, produced highly potent resin, As a metter of
fact, rmch cheras - the extremely potent crude resin - is said to be
produced in Sinltieng, which cen scaresly be called e tropicel region,

Cleerly vhen a country finds it necessary to regulate the culture of
Cannebis, some restrictions may be necessery on eny end ell varieties of
the swnccies. lNowever, it 1s possible that besides this, the culture of a
certain variety, or varieties, lnown or believed to be the source of
unusually potent drugs, and of less use otherwise, might well be totelly
prohibited. There is a certain edventage in thils, because the growing of
a highly potent variety, of less use for fibre then the kind usually grom -
especially vhen it is grown in the middle of a field, surrounded by the
ordinary flbre verilety - is clear proof of criminal intention. Syria,
Bulgaria and Turley have at various times reported that they permit the
culture of Cannsbis sative but prohibit that of "Cannabis indica". The
Tields are inspected for the prohibited variety.

Although no chemical assey for the potency of the resin is yet
available, same progress has been made in differentiating verieties from
this point of view. Ome kind produces comperatively little resin, but

/this resin
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this resin is probably rather potent in proportion to its amount. Anocther
kind produces considerable resin but in relation to its amount the resin
is not very active physislogically. The varieties vhich produce the most
resin of all are the sams3, apperentliy, that produce the most potent resin.
Considering only the kini of resin, and not its amount, there appear to be
two main types of plants, which can be distinguished chemically by the
nature of the resin prodiced. PEoth types are smoked by addicts, but the
hemp which has least camiabidiol (and compounds of the same type) in
relation to the largest total of all the compounds relatcd to cammabinol,
is the kind preferred. 'The two types hawve been evident in the illicit
traffic in Chicago, U.S.i. There, the more potent ltind is said to have
been smuggled in from Merzico; but observations in Minnesota indicated
that the distinction is srimarily one of variety, and only secondarily,
if at a2ll, dependent on :limate,
Question of Nomenclature

The term "Indian heup" ('"chanvre indien") for the drug is rather
unfortunate., TFirst, 1t implies that the drug is obtoined only from
variety indica. Enquiriss as to the cultivetion of the plant are generally
misunderstood as not applying to the fibre plant; and there are other
disadvantages. Secondly, the term is a source of confusion, because other
plants in no way related are often called "Indian hemp" - sometimes
referring to fibre plants of Indla, sometimes to a native plant of North
America (chanyre du Canada, Canadian hemp, Apocyrum carmebinum). The term
"hemp" is also applied to other fibres, such as "Mepilla hemp" (abacd), and
sometimes to the plants “rom which they are derived. (26) The most suitable
term for the drug and the plamt would eppear to be Cennabis (Cannabis sativa,
cannabis drug). The botanical genus comprises only the one species, and no

confusion exists as to the meaning.

[v. APEEIDIX
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